SUMMARY A study of 98 000 cases in the Swedish Cancer Registry from 1961 to 1979 was undertaken. The relative survival by social class was calculated. There was a higher survival probability for white collar workers than for blue collar workers or self-employed farmers for all cancer, as well as for particular cancers, such as, for instance, cancer of the breast and cervix among women and cancer ofthe rectum among men. For lung cancer, cancer of the stomach, and pancreatic cancer there were no detectable differences in survival probability. The findings can be considered in the the light ofvarious possible explanations, for instance, early detection, differential treatment, and host factors.
In studies from several countries, cancer risks have been shown to be associated with socioeconomic position or social class.'-These studies have been based on either morbidity or mortality data. Inferring cancer risks from mortality data was advocated by Doll and Peto, in a recent publication, as being preferable to morbidity data for reasons of data quality and accuracy.5 However, inferring the social class distribution of cancer risks from mortality data may give a biased result ifcancer survival is linked also to socioeconomic position. For instance, in a social group with a relatively high probability of survival after diagnosis the event of death will tend to be postponed. Consequently, their mortality will appear relatively low even if incidence of the disease is identical with that of a comparison group.
In several studies survival has been shown to be associated with social class, socioeconomic position or economic status.69 Hence there is in principle a possibility that studies inferring health risks from mortality data are confounded by differential survival.
Since survival is measured as the time period from date of diagnosis to date of death, an earlier date of diagnosis will be reported as a longer survival, even without any improvement of prognosis whatsoever. If the social class differences in survival could be reduced to such a bias of early detection/diagnosis, they would be trivial indeed. Early detection may also result in diagnosing a group of more benign tumours, and thus the average survival for early cancers may for that reason be better. Those papers that have reported that differences in survival probability exist have not, however, concluded that these differences are trivial nor that they could be reduced to variation in the proportion of less malignant tumour types.
The theory that the prognosis of the cancer after its clinical recognition is associated with social position is consistent with at least two possible explanations. Firstly, differential treatment could influence survival probabilities. Such differences in treatment could, particularly for some cancers (such as breast cancer), be due to early diagnosis. Early diagnosis would then represent a truly better prognosis. Differential treatment could also be the result ofthe quality ofcare and access to resources. This would be possible for those cancers where treatment is scarce and at the same time represents a genuine improvement of prognosis, which it does not do for all cancer sites.
Secondly, and of great theoretical interest, is the possibility that survival after diagnosis may be influenced by host factors, in particular those which reflect the person's social and psychological context. This assumption has been discussed frequently in the literature,10'3 but there is only circumstantial evidence for such a theory. The theoretical argument has usually been along the lines that social support and psychological wellbeing may enhance the immune system's chances of confining the development of a tumour. It should perhaps be pointed out here that host susceptibility associated with low socioeconomic position could be accounted for in other ways as well, for instance nutritional history.
In an earlier paper we reported Swedish data on the social class distribution ofvarious cancer sites. 18 The ratio of observed to expected deaths gives the relative survival of cancer cases. This is done for first-year, second-year, third-year, fourth-year, and fifth-year survival. The cumulative relative survival probability is obtained by multiplying the probability of surviving the first, second, third, fourth, and fifth year. When the number ofcases at risk at the beginning of the year is less than ten, no calculations are made. This method is described in more detail in references '9 and. Cases diagnosed post mortem were excluded from the survival analysis.
No Figure 3 shows site specific analyses. For lung cancer there is virtually no difference between the three groups of men. The same is true also when white and blue collar women are compared.
For stomach cancer there is hardly any difference between the compared groups among either men or women.
Cancer of the pancreas demonstrates a very low survival in all groups and no appreciable differences.
For all these sites the five year relative survival was very low, that is, well below 0.2 in all groups.
For cancer of the colon and cancer of the rectum the survival chances were better for white collar workers, especially in comparison with self-employed farmers (men). Again, white collar workers have a better survival with regard to cancer of the kidney, when compared with blue collar workers, both men and women. The survival advantage when compared with farmers is smaller.
For these three sites the five year relative survival is clearly better than for the preceding groups of cancers, that is, between 0.34 and 0.52 in those groups studied.
Looking at female reproductive cancers, we notice a clear difference in relative survival for cancer of the ovaries, cancer of the cervix, cancer of the corpus uteri, and cancer of the breast. The pattern is always the same-a better survival for the white collar working women compared with blue collar working women. This is so irrespective of whether the cancer itself is more common among white collar working women (as, for instance, is cancer of the breast) or less common in the group (as, for instance, is cancer of the cervix).
Five year relative survival here ranges from 0.40 to 0.89 in the studied groups.
Finally, for a group of cancers where the five year relative survival always exceeds 0.50 we find again some differences between those groups compared. There may be a slight advantage for white collar workers with regard to cancer of the prostate. For cancer of the testis, white collar workers do better in particular when compared with self-employed farmers.
There is also a tendency for white collar workers to be at an advantage with regard to bladder cancer in men (especially compared with blue collar workers) as well as in women.
In general, the differences observed are remarkably consistent. With the exception of those cancers where survival is extremely low, there seems to be a I 208 systematic and site independent difference in survival chances, with some advantage for white collar workers, both men and women.
Discussion
Interpreting the observed seemingly systematic differences in cancer survival by social class, we would have to consider the following possible explanations: 1 Early detection of cancer (without improvement of prognosis) is more common in white collar workers. 2 Early detection (with some improvement of prognosis) is more common in white collar workers. 3 Differential treatment resulting in differential prognosis favours white collar workers. 4 Differences attributable to host factors influence body susceptibility or body response to cancer. 5 There are differences attributable to the biological properties of the tumours compared, for instance, with distribution of histological types for a particular cancer localisation. The first explanation and the second, in part, would lead to differences that were statistical artefacts owing to the way in which survival time is measured. The second (partly), the third, and the fourth explanations would imply that survival chances were different, even if the biological stage of the cancer was the same at the time of diagnosis. These possibilities are considered in examples below. Those cancers that demonstrated no survival differences are also considered.
Lung cancer, for instance, demonstrated no appreciable difference between the groups compared. This is in line with earlier findings reported in the literature, for instance, Keirn In general, in this study it is not possible to separate the beneficial effect ofearly diagnosis/better treatment from any independent host factor mediated effect of socioeconomic position on survival probability given a certain stage of tumour development. Other studies have suggested either that socioeconomic status has no effect at all,2 or that it contributes to survival more than that of early or better treatment.23 24 Chirikos, trying to assess the simultaneous effects of various factors on survival, made the interesting observation that the effect of socioeconomic status on survival was of particular importance in an earlier stage of tumour development.25 If this is the case, discovering a host factor mediated effect of socioeconomic status may be conditional on the possibility ofearly diagnosis ofthat cancer. This seems to be a hypothesis that should be further explored.
In an analysis of feelings ofwellbeing among cancer survivors compared with healthy controls, Schmale et al found small differences. The one particular exception was that feelings of lack of control over one's own life were more common among cancer survivors compared with healthy controls. 26 They also found that such feelings were modified by educational level and marital status. Feelings of wellbeing, especially control over one's own life situation, among cancer patients are clearly but not exclusively influenced by the severity of the disease. Such feelings might also be modified by the social environment of those patients. In a recent study of breast cancer, Pettingale et al found evidence that patients' mental attitudes to cancer were an additional prognostic factor.27 Whether such factors also contribute to the survival differences observed in this study is a justified speculation.
Finally, the distribution of histological types of a particular cancer localisation may vary between the socioeconomic groups compared. This may produce Cancer survival and social class in Sweden survival differences. However, it seems unlikely that such a possibility could give rise to those systematic differences that we have observed.
